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Introduction
Stress is a universal physiological response to rather strong effects, which is aimed at mobilizing compensatory mechanisms that can be manifested by the transition from activation of the physiological apparatus to exhaustion as a result of overstrain of the reserve capacity of the organism. Stress can cause factors such as injury, loss of blood, surgical intervention, high and low temperatures, excessive physical activity, ionizing radiation, emotional stress, infection, intoxication, as well as environmental and social factors [1] .
Formulation of the problem in a general way, the relevance of the theme and its connection with important scientific and practical issues
Stress is manifested by multiple changes in the body. Regardless of the nature of the stress factor or other conditions, the manifestations of stress-reaction are universal and can lead to the development of various serious diseases of the nervous, cardiovascular systems, metabolism or increase the risk of their occurrence. With long-term effects, stress-inducing factors cause the development of a thymico-lymphatic involution, that is, it reduces the activity of the immune system. In these conditions, the organism becomes less resistant to infectious diseases, it becomes possible to increase the risk of oncopathology [2] .
Analysis of recent studies and publications in which a solution of the problem are described and to which the author refers
Herbal medicinal products with a diverse therapeutic and prophylactic effect, for example, affecting the normalization of all or most of the homeostasis parameters disturbed by stress, are effective for the correction of stress-related disorders. Particularly important are phytomedicines containing the complex BAS: polyphenolic compounds that exhibit mild effect, mainly enhancing the activity of peripheral stress-limiting systems, in particular antioxidant [3, 4] , and polysaccharides, the immunostimulatory effect of which is highlighted in the scientific literature [4] .
The field of research considering the general problem, which is described in the article
One of the promising plants is peach (Persica vulgaris), the leaves of which contain biologically active substances (organic acids, polysaccharides, tannins, carotenoids, flavonoids, etc.) [5] , which exhibit a wide range of pharmacological activity: stress-resistant [6] , the ability to increase the production of secretory immunoglobulin A [7] . Therefore, it was advisable to evaluate the stress-protective effect of the thick extract obtained from peach leaves on the model of chronic immobilization stress.
Formulation of goals (tasks) of article
The aim of the work was to study the effect of a thick extract of peach ordinary leaves (TEPL) on the state of organs of the thymico-lymphatic part of the immune system of rats under conditions of chronic immobilization stress (CIS). To simulate the chronic stress of nonlinear males rats weighing 180-200 g, they were placed in close boxes for four hours for 18 days [8] . The study used 4 groups of animals of 6 individuals in each. The first group consisted of intact animals that were not exposed to stress and did not receive anything. The second group -animals of control pathology receiving distilled water in volume equivalent to the volume of the test substance. Animals of the third group received TEPL in a conditionally effective dose of 100 mg/kg, which was established earlier by the results of the study of activity of activity on the static load model [9] . Animals of the fourth group had administered the comparison drug (CD) -an analogue for the pharmacological action -the syrup "ImmunoTon" containing the extract of the liquid eleutherococcus 16.6 g/100 ml, tincture of rhizomes with the roots of echinacea purpurea 8.0 g/100 ml, tincture St. John's wort 8.3 g/100 ml, at a dose of 3 ml/kg, which was calculated from the therapeutic dose for a person, taking into account the coefficient of species sensitivity [10] . The test substances and distilled water were administered intragastrally prophylactically for 5 days before the start of the experiment and every day for 40 minutes before exposure to stress.
After conducting laboratory tests, euthanasia of animals under an easy inhalation anesthesia was carried out. The collection of biomaterials for the study was carried out on the 18th day after the exposure of the stress corresponding to the depletion stage [8] .
The state of organs (spleen and thymus) of the thymico-lymphatic chain of the immune system was determined by their weight factors and histological examination on microslide prepared according to the generally accepted method [11] . In the photographs (eyepiece 10, lens 20) using the Toupcam Granum program, the width of marginal zone (WMZ) of lymphatic follicles were determined in the spleen. On the microslides of the organ, the number of formed lymphatic follicles (LF) and periarterial lymphatic muffs (PLM) was calculated, which was proportional to the optical density [11] .
In the course of research, the "General Ethical Principles of Animal Experiments" (Kyiv, 2001) were in line with the European Union Directives of 2010/10/63 on the Protection of Animals used for scientific purposes [12] .
Statistical processing of the results was carried out using the methods of variation statistics using the standard statistical program package "Statistica, V. 6.0" [13, 14] .
To assess the nature TEPL impact on the state of the thymico-lymphatic system, rats conducted under conditions of CIS compared with intact control (IC) and control pathology (CP).
Analysis of the integrated performance of state of thymico-lymphatic system in rats suggests that animals from the group CP on 18 day of CIS were likely to lower the mass coefficient (MC) of the central organ of the immune system thymus compared with animals with IC group (Table. 1 ). The weight of the spleen was somewhat reduced, but not reliably. It is known that the spleen of rats is only a secondary body of all secondary organs of the immune system, in which all populations of cells found in lymphoid and hematopoietic organs are collected in one place. The variety of its cellular structure probably determines a wide range of functionality of the lymphoid organs under normal conditions, and especially after stress morphological changes in the thymus and spleen, likely reflecting their different roles in stress responses [1, 2] . Under the influence of the investigated preparation TELP there was a decrease in the degree of involution of the thymus. Against the background of the TELP, the thymus mass factor was 27 % higher (p <0.05) for this in the CP group and reliably did not differ from that in animals from the group of IC.
Compared with "Immuno-Ton", unlike TELP, the thymus state showed less pronounced protective effect, since the MC of thymus was significantly lower than that of intact animals (p <0.05) and did not differ from that of the CP group.
Both drugs did not have a likely effect on the weight of the spleen, but in the background of the effect of TELP its value was the same as in intact control.
At the next stage histological studies of thymus and spleen were performed. In Fig. 1 shows the structure of thymus rats on the 18th day of the CIS.
а b c d Fig. 1 . Structure of the thymus of rats on the 18th day of the IC: a -thymus of rats IR; b -thymus of rats of CP; c -the thymus of rats against the background of the effect of TEPL at a dose of 100 mg/kg: d -thymus of rats against the background of the action of the preparation "Immuno-Ton" in a dose of 3 ml/kg
Histologically, it was found that the lumbar structure of thymus intact animals is well expressed. In the brain substance among the lymphocytes, there are visible cells of the reticulo-epithelium with a large light nucleus, small and few thymus cells (Fig. 1, a) . In fig. 2 there are the structure of the spleen of rats on the 18th day of the CIS.
In the spleen of intact animals, the hematopoietic field was clearly divided into red and white pulp. The white pulp is fed by lymphoid follicles and perivascular lymphatic arteries and arterioles that go to the lymphoid follicle. The lymphoid follicles themselves were wellformed, varied in size, had a ball-like or long-oval shape. The boundary between white and red pulp is quite expressive. The red pulp contained a large number of cells that had nuclei, red blood cells. The sinuses are not visible (Fig. 2, a) . Such a state of the spleen reflects the level of immunogenesis in normal conditions.
It was established that on the thymico-lymphatic link of the immune system of the CIS, it had an immunosuppressive effect. In the lymphoid follicles of the spleen of animals from the CP group, the central artery was in a state of spasm, which is a morphological imprint of the manifestation of hypoxia of stress genesis; the marginal zone was narrowed 1.4 times (Fig. 2, b, 3, a) . It is known that the marginal white pulp region is involved in the immune response, because it is a place of "capture" of immune complexes, altered blood cells, and the like. Actually in marginal zones of lymphoid follicles and cooperation of deterministic B-lymphocytes with antigen occurs. When deterministic B-lymphocytes are activated by an appropriate antigen, they are proliferated and differentiated into antibody-forming cells that accumulate in red pulp [15] . The narrowing of these zones is a reflection of a decrease in the immune status of the body. Morphometrically, a decrease in the width of the marginal zone and a decrease in the number of lymphoid follicles and perivascular lymphatic clusters (reduction of the optical density units) was detected 1.5 times (Fig. 3, a,  b) . At the same time, in the lymphoid follicles, the number of reactive centres increased, their activity was an indicator of the development of immune responses in the humoral type. Probably this is a compensatory reaction of the body to stress.
In the thymus of stressed animals, signs of inhibition of lymphopoiesis have been detected. Against the background of normal migration of T-lymphocytes in Tdependent periorterial zones of lymphoid follicles and coupling of the spleen, delymphatization of the cortical substance of the thymus was observed. The reactive changes that arose as a result of stressful effects were classified as 2-4 phases of the incidental transformation (Fig. 1, b) .
In the thymus of rats, the general morphological manifestations of the reactive stress reaction were observed on the background of the introduction of TEPL. Although the frequencies were smaller in size than intact controls, no noticeable loss of lymphocytes, similar to those in the CP group, was detected. The image of the "starry sky" was moderate. However, there was an expansion of the brain layer, observed focal proliferation of reticulo-epithelial cells, increased and cystic expansion of the thymus cells (Fig. 1, c) -signs of increased synthesis of hormones in the thymus and activation of cellular immune responses did not change with respect to CP. In general, the microscopic picture corresponded to the first (rarely second) phase of the accident transformation [9] . Fig. 2 . Structure of the spleen of rats on the 18th day of the CIS: a -spleen of the rat IC; b -spleen of rats CP; c -spleen of rats in the background of TEPL in a dose of 100 ml/kg; g -a spleen against the background of the action of CD "ImmunoTon" in a dose of 3 ml/kg
In the spleen of rats, which were administered TEPL before each immobilization session, a part of the lymph nodes showed an active reactive centre, the marginal zone remained slightly narrowed, the border with the red pulp fuzzy. In others, the marginal zone became moderately wide; the reactive centre was not activated. In general, with the TEPL, the width of the marginal zone of follicles and the number of lymphoid follicles and clusters was significantly higher in 1.2 times (p<0.05) compared with that in animals from the CP group (Fig. 3) . Spasm of the central arteries in a significant number of lymph nodes was less pronounced compared with those in the animals of the CP group (Fig. 2, c ). There were fewer macrophages and blast cells in red pulp. Fig. 3 . Spleen of rats on the background of chronic immobilization stress under the influence of TEPL at a dose of 100 mg/kg and CD "Immuno-Ton" in a dose of 3 mg/kg: а -width of the marginal zone (WMZ); b -the number of lymphoid follicles (LF) and perivascular lymphatic clusters (PLC); * -statistical differences with respect to the indicators of animals in the group of infectious agents, p <0.05; ** -statistical differences with regard to the indicators of animals in the CP group, p <0.05
Thus, the protective effect of TEPL on the state of the thymico-lymphatic system of the immune system in the conditions of the CIS has been established. In the spleen, an increase in the width of the marginal zone of lymphoid follicles and muff and the number of perivascular lymphatic clusters was noted in 1.2 times (p <0.05) in comparison with the control pathology (Fig. 3) , the decrease in the signs of stress hypoxia -the number of structures of white pulp with central spasm arteries In the thymus, a decrease in the degree of change from the third to fourth phase to the first phase of the accidental transformation is established, which is confirmed by an increase in the thymus mass factor by 2.7 % compared with the control pathology.
The comparison drug "Immuno-Ton" also to some extent corrected the expressiveness of the morpho-logical signs of immunosuppression in the thymus and spleen of rats that arose as a result of CIS. By expressiveness of the stress-protective effect of the investigated TEPL was not inferior to the CD "Immuno-Ton".
7.
Conclusions from the conducted research and prospects for further development of this field 1. The ability of TEPL to restore the activity of organs of the thymico-lymphatic system of the immune system, which has been disturbed under stress conditions, has been proved. Taking into account the data of previous studies [6, 7] , it is likely to assert that polyphenolic compounds of TEPL exhibit antioxidant properties, increasing the activity of the antioxidant system, and polysaccharides -immunostimulants, the result of which is the stress-protective effect.
2. The effectiveness of TEPL was not inferior to the drug comparison "Immuno-Ton".
3. The obtained results substantiate the expediency of further investigation of the stress-protective and immunotropic action of TEPL.
